Mn(CH3COO)3-2H2O (99 %), 1-Octadecene (90%), Myristic acid (99%), Decanol (CH3(CH2)9OH), Na2HPO4-7H2O (ACS reagent, 98.0-102.0 %), and NaH2PO4-2H2O (99.0 %) were purchased from Sigma Aldrich and used as received without further purification. Fluorine doped Tin Oxide coated glass (FTO, TEC-8) which has 15 Ω sq -1 surface resistivity was obtained as pre-cut by 1.0 cm × 1.5 cm glass pieces from Pilington Company.
A. Materials
Mn(CH3COO)3-2H2O (99 %), 1-Octadecene (90%), Myristic acid (99%), Decanol (CH3(CH2)9OH), Na2HPO4-7H2O (ACS reagent, 98.0-102.0 %), and NaH2PO4-2H2O (99.0 %) were purchased from Sigma Aldrich and used as received without further purification. Fluorine doped Tin Oxide coated glass (FTO, TEC-8) which has 15 Ω sq -1 surface resistivity was obtained as pre-cut by 1.0 cm × 1.5 cm glass pieces from Pilington Company. Figure S3 , after post heat treatment, similar activity was observed for both condition. As shown in Figure S5 , when the loading amount increased, catalytic current were also enhanced. We think that catalytic performance could be improved due to the increase of active site for water oxidation. (Scale bar : 600 nm) The XRD analysis clearly showed that all of the synthesized Mn-oxide nanoparticles had monophasic features without containing a secondary phase. Mn3O4 nanoparticles were spheres that were 50~100 nm in size, while Mn2O3 and MnO2 were nanorods that were 80~300 nm in size. The electrochemical cell for XANES analysis was designed as reported in the previous reports. 38 Partially oxidized MnO NCs was electrolyzed at the applied potential of 1.3 V vs NHE for 1 h. The XANES spectra corresponding to the Mn K-edge spectra of partially oxidized MnO NCs were recorded. As shown in Figure S11 , there was no peak shift between before and after bulk-electrolysis at an applied potential of 1.3 V vs NHE for 1 h. 
